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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).The Higgs field is commonly conceived as an omni-present field
of energy, from which energy can be subtracted to give mass to
particles. This bosonic field U is functionally defined in terms of
a Lagrangian density L, with two characteristic quantities lc and
kc , such that ([1], p. 363),
L ¼ 1
2
ðrUÞ2 þ UHðUÞ þ qU; with UHðUÞ ¼ 12l
2
cU
2 þ 1
4
k2cU
4:
ð1Þ
Usually, the source term qU is omitted, because it is simply sta-
ted that an unknown source sustains the field. In [2], the lack of the
source term is criticized. Where Lagrangian descriptions without a
source term are acceptable for fermionic fields, it is not acceptable
for bosonic fields. This is due to the difference in the semantics of
field descriptions for fermions as compared to those of bosons. A
fermionic field needs a probabilistic interpretation, while a bosonic
field needs an energetic interpretation. The Lagrangian description
of a fermionic field has been inherited from that of bosonic field for
the sole reason to derive a wave function by the formalism of
action under use of the Euler–Lagrange equation. In that case, a
source description is not needed, while the presence of a source
in the description of a field of energy is a prerequisite. According
to the principles as outlined in [2], the quark is seen as the point-
like source of the Higgs field, which has got a spatial field descrip-
tion, obtained from (1) by a numerical approach. This field is
rapidly decaying. It shows the vectorial characteristics of Proca’s
generalization of a Maxwellian field as well as the characteristics
of an additional scalar field, such as proposed by Stueckelberg[3,4] to satisfy the gauge needed for applying the Principle of
Covariance to transform wave equations in free space into wave
equations in conservative fields of forces.
Once the source is defined, it is, at least in principle, possible
to derive from (1) a spatial description of the bosonic field, in a
similar way as can be done in electromagnetism for, e.g., a
pointlike electric charge. Unfortunately, the high non-linearity
of the Higgs field UHðUÞ prevents an analytic solution of the
Euler–Lagrange equation. A numerical approach, however,
reveals that a field UðrÞ that satisfies the wave function derived
from (1) including a pointlike source, is closely approximated by
the Ansatz function [2],
UðrÞ ¼ U0 exp½krkr
exp½kr
kr
 1
 
with
1
2
l2c ¼ 1:06k2 and
1
4
k2c ¼ 32:3
k2
U20
: ð2Þ
Note that the two characteristic parameters lc and kc of the
Higgs field come forward into two new parameters, namely a
parameter U0 (in eV) for the strength and a parameter k (in m1)
for the spatial reach. This formulation is faced with two major
obstacles. These have to do with the requirement for gauge invari-
ance and the requirement for renormalization. It has been argued
in [2] that both obstacles can be removed by replacing (2) by a
close curve fit, calculated as
UðrÞ ¼ U0 a expðpkrÞkr  b
expðqkrÞ
kr
 
; with a ¼ 5:118;
b ¼ 0:737;p ¼ 4:295 and q ¼ 0:884: ð3Þ
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with a bosonic massive energy qkðhcÞ next to an attracting near
field with bosonic massive energy pkðhcÞ, where c is the vacuum
light velocity and h Planck’s (reduced) constant. The gauge invari-
ance problem is solved by conceiving the far field as the scalar part
of Proca’s generalization of a Maxwell field and by conceiving the
near field as a (scalar) Stueckelberg field that compensates the
gauge shortcoming of a Proca field. Moreover, because both fields
behave neatly as a screened Coulomb field, there is no renormal-
ization problem either. According to a procedure, as previously
documented by the author ([5], Appendix A), it is not difficult to
retrieve the functional behavior UHðUÞ. It is shown in Fig. 1.
It shows the same characteristics that result from the Sponta-
neous Symmetry Breaking principle as adopted in the Standard
Model of particle physics. It will be clear that two and three quarks,
identified as the source of these two fields, will hold each other in a
quasi-stable equilibrium, thereby giving rise to the origin of
mesons and baryons. If, under violence of particle collisions, these
equilibria are broken, the far field bosons as well as the near field
bosons will show up in decay channels of pairs of gamma photons,
W-bosons or Z-bosons, which will manifest themselves into a
decay path of fermions. Momenta and energies of these fermions
can be measured and can be traced back to numerical values for
the energy of two nuclear bosons pairs. So, ultimately, the Higgs
field will show up as two quantum fields, instead of the single
one that is expected by the Standard Model. In this picture it is
not surprising that, recently, next to the 125 GeV Higgs boson, dis-
covered in 2012 by CERN, signatures are detected that suggest the
possible existence of a complementary boson [6].
Before discussing the second Higgs boson further, let us first
consider the Standard Model view. As tutored by Griffiths ([1], p.
364), the energetic equivalent of the Higgs boson mass is given by
m0H ¼ lcðhcÞ
ﬃﬃﬃ
2
p
; ð4Þ
where lc is one of the two parameters of the Higgs field as given by
(1). Next to it, the Higgs mechanism is responsible for the genera-
tion of the weak interaction gauge bosons with a mass equivalent
to the amount of,
m0W ¼ 2
ﬃﬃﬃ
p
p
g
lc
kc
; ð5Þ
where g is the generic quantum mechanical coupling factor. In the
survey of the Standard Model, tutored by Plehn [7], the energetic
equivalents of the (charged) gauge boson mass and the Higgs boson
mass are given by, respectively,
m0W ¼ g0
v
2
with g0  0:7 andm02H ¼ 2cv2 with c 
1
8
: ð6Þ
Griffiths and Plehn are consistent, because
v ¼ lc
kc
and g0 ¼ 4g ﬃﬃﬃpp ; with g ¼ 1= ﬃﬃﬃﬃﬃﬃﬃﬃﬃ137p : ð7ÞFig. 1. The Higgs field UðUÞ retrieved from a spatial description.In this picture, two empirical assessments are required to estab-
lish correct numerical values for the Higgs particle and the gauge
bosons. Curiously, the view as developed in [2] allows a single
empirical assessment. This is revealed by a general relativistic
analysis of the nuclear field’s profile (2). It appears that the
strength quantityU0 and the spatial reach quantity k are intimately
related by an invariance, given as
U0
k
¼ ap
d0min
 !
hc
2g
; ð8Þ
where d0min and a are dimensionless quantities. The quantity d
0
min is
the normalized half spacing between two quarks in the ground state
of mesons and baryons, i.e. d0min ¼ dk . The order of magnitude of the
quantity a amounts to 1. Under profiling by (2), the values for these
two quantities have been derived [2] as d0min ¼ 0:856 and a ¼ 0:69.
Furthermore, the energetic equivalent of the weak interaction
boson has been derived as,
m0W ¼ gU0: ð9Þ
Because the far field bosons under profiling by (2) have a mas-
sive energy kðhcÞ, the mass assignment to the (first) Higgs boson
results in an energetic equivalent
m0H ¼ 2kðhcÞ: ð10Þ
From (8) to (10), it follows that
m0H
m0W
¼ 4d
0
min
ap
: ð11Þ
It will be clear that a single empirical assessment delivers both
values. Assigning m0W ¼ 80:4 GeV produces m0H ¼ 127 GeV, which
shows a nice correspondence with the empirical evidence of
125 GeV.
Unfortunately, replacing the profiling (2) by the profile as
defined by (3), as needed to cope with the gauge invariance prob-
lem and the renormalization problem, results in a somewhat lower
value for the far field bosons, because q ¼ 0:887 – 1. This affects
the value of the (first) Higgs boson by some 12%. Moreover, the sec-
ond Higgs boson, responsible for the near field, would show a mass
value that would be only p/q = 4.7 times larger, instead of 6 times
as has come forward in recently reported signatures. These seem to
point to a second Higgs boson with an energetic value to the
amount of about 750 GeV rather than 617 GeV as expected by
the author [8]. These discrepancies disappear if the profile as
defined by (3) is replaced by
UðrÞ ¼ U0 a expðpkrÞkr  b
expðqkrÞ
kr
 
; with a ¼ 11:81;
b ¼ 0:66;p ¼ 6 and q ¼ 1: ð12Þ
Can this replacement be justified? Yes, it can. In retrospect, the
discrepancy is due to a too restrictive format of the Ansatz function
(2), which I deduced from the format of the internucleon potential
reported in literature [9,10]. In fact, it allows an additional degree
of freedom that I have not used. Let me discuss its impact. As elab-
orated in [2], a meson can be conceived as a configuration of two
constituting quarks at a spacing of 2d, which hold each other in a
stable equilibrium. This enables the development of an one body
equivalent of a two-body quantum mechanical oscillator. This
oscillator is subject to a wave equation in Pauli-Dirac approxima-
tion, which in the center of mass frame can be described as,
 h
2
2mm
d2w
dx2
þ fUðdþ xÞ þ Uðd xÞgw ¼ Ew: ð13Þ
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VðxÞ ¼ Uðdþ xÞ þ Uðd xÞ its potential energy and E the generic
energy constant, which will be subject to quantization. The poten-
tial energy VðxÞ of the vibrating mass can be expanded as
VðxÞ ¼ Uðdþ xÞ þ Uðd xÞ ¼ gU0ðk0 þ k2k2x2 þ ::::Þ: ð14Þ
As long as the constants k0 and k2 in the three profiles (2), (3)
and (12) are the same, the assigned wave functions will show
the same, or almost the same, behavior. Where profile (3) is
obtained from profile (2) by full curve fitting, profile (12) is
obtained by curve fitting under the constraints of keeping invariant
values for the ratio U0=k as expressed by (8), and for the values
k0 ¼ 1/2 and k2 ¼ 2.36 that show up in the profiles (2) and (3).
It appears, however, that d0min is subject to a slight change, from
the value 0.856 to the value 0.810. This has to be compensated
for by a slight change of a in expression (8). These adaptations have
no influence, because in all relevant expressions, including in the
expression of the gravitation constant as derived in [2] and in pre-
vious work on the mass spectrum of hadrons [11], a and d0min show
up as a ratio.
Putting all this together, the conclusion is that the signatures
that give rise to the expectation of the discovery of an additional
Higgs-type particle with a mass of 750 GeV/c2 are in line with
the view as documented before by the author. According to this
view, quarks are the source of Higgs field. This bosonic field isbuilt-up as a Proca-type vectorial far field and a scalar type near
field, thereby meeting the gauge invariance that is needed to jus-
tify a covariant description of (fermionic) Dirac fields. The quan-
tum of the far field becomes manifest as the 125 GeV/c2 particle,
by interpretation of a decay channel via two gamma photons,
two W-bosons or two Z-bosons. The quantum of the near field
waits for its confirmation. Once detected, it will give a firm support
for the author’s previous work on the mass spectrum of hadrons
and on the relationship between gravity and quantum physics,
based upon Stueckelberg’s mechanism for keeping gauge invari-
ance as an alternative to the Spontaneous Symmetry Breaking
mechanism which gives rise to a single Higgs particle only.
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